Pedigree data were obtained by personal visits to the homes of families. Particular inquiry was made about infant deaths, miscarriages, and stillbirths, and cases of mental retardation. Details of former generations were obtained independently from several older members of the kindred to compensate for the lack of written records. Once initial reluctance had been overcome all branches of the kindred proved willing and consistent informants. In particular the occurrence ofconsanguineous marriages was not concealed, these being regarded in general as desirable.
The language, social structure, and ethnic origin of the gypsies of Britain and other parts of Europe have been extensively studied but genetic observations have been few. The present study of gypsies in Wales originated from the detection of the recessively inherited disorder phenylketonuria in two newborn gypsy children and the discovery that not only were there other cases but that all formed part of a single extensive kindred. Genetic data and blood samples were collected during the years 1972 to 1975. This paper reports details of the kindred, its genetic structure, and the occurrence of phenylketonuria and other genetic disorders within it. A subsequent paper (Harper et al., 1977) will report on blood groups and other genetic markers and discuss them in relation to the possible origins of the Welsh gypsy population.
Methods
Pedigree data were obtained by personal visits to the homes of families. Particular inquiry was made about infant deaths, miscarriages, and stillbirths, and cases of mental retardation. Details of former generations were obtained independently from several older members of the kindred to compensate for the lack of written records. Once initial reluctance had been overcome all branches of the kindred proved willing and consistent informants. In particular the occurrence ofconsanguineous marriages was not concealed, these being regarded in general as desirable.
The diagnosis of phenylketonuria was established initially by thin-layer-chromatography of heparinised blood samples, giving a semiquantitative estimate of plasma phenylalanine. The diagnosis was conReceived for publication 30 December 1975 firmed in positive cases by fluorimetric measurement of plasma phenylalanine in an amino-acid autoanalyser. Urine samples were tested by paper chromatography for the metabolite ortho-hydroxyphenyl-acetic acid. Samples were taken from all individuals known or suspected to be mentally retarded. All children born in Wales since 1968 have been screened at birth for the disorder (Bradley, 1975) .
Results

THE KINDRED
The majority of gypsies of Romany origin living in South Wales were found to belong to a single extensive kindred (see Fig.) . There were numerous consanguineous marriages and individuals with recessively inherited disorders, including phenylketonuria (discussed below). metabolites of phenylpyruvic acid in the urine, though the appearance of these was delayed till after 1 month old in 2 individuals. Table 4 together with data on infants deaths, spontaneous abortions, and stillbirths, and infertile unions.
A considerable excess of cases of non-specific mental subnormality is shown in the offspring of consanguineous matings (19 cases) compared with the non-consanguineous matings (1 case), a difference which is highly significant statistically (x2 = 19-0; P < 0-001). A less significant excess of abortions and stillbirths is also seen in the consanguineous group (x2 = 5-79; 0-01 < P < 0-02) and the phenylketonuric offspring are confined to consanguineous matings. No obvious difference is seen in fertility as measured by total liveborn offspring or in the number of infertile unions.
Discussion ORIGINS OF GYPSY POPULATIONS
The origin of the gypsy populations of Europe appears, both on historical and linguistic grounds, to be from Northern India, and this is supported by blood group studies to be discussed in a subsequent paper (Harper et al., 1977 Avcin (1969) assessed the consanguinity of a Yugoslav gypsy population by means of isonymy and found that over 70 % of the population of some villages bore the same surname. No attempt was made to estimate the coefficient of consanguinity by means of genetic relationships.
The coefficient of consanguinity (F = 0-01 70) found in the present study is extremely high, approaching that seen in such extreme isolates as the Hutterites (F = 0-0216; Mange, 1964) and greatly exceeding that for stable rural British communities such as Warkworth, Northumberland (F = 0-0063-0-0072; Rawling, 1973) . Nevertheless, endogamy is not complete: about a quarter of the marriages during the past 3 generations were with individuals of non-Romany origin.
The principal genetic effect of consanguinity is to increase the expression in homozygous state of those disorders and characteristics showing autosomal recessive inheritance, and examples of this in the Welsh gypsy population are seen in the high incidence both of non-specific mental subnormality and of specific disorders such as phenylketonuria among the offspring of consanguineous marriages. Previous studies on gypsies have not noted a high incidence of mental subnormality, but Avcin (1969) found a high prenatal and neonatal mortality of 25 to 28 %, though he did not analyse his data for consanguineous marriages separately.
There are several reports of phenylketonuria in other gypsy populations (Blehova et al., 1959;  (Saugstaad, 1975) it is at relatively low frequency in the Brythonic Celts of Wales, Cornwall, and Brittany (Harper, 1976, and in press).
The available data on other recessively inherited disorders recorded in gypsies are shown in Table 5 . The unpublished observations were given in reponse to a request for information on genetic disorders in gypsies (Harper and Williams, 1975) and it remains to be seen whether the incidence of the disorders is high in gypsy populations generally. Careful distinction must be made in these instances between true gypsies of Romany origin and other itinerant groups, often referred to as gypsies by the public. Thus the Scottish 'tinkers' with goitrous cretinism resulting from dehalogenase deficiency (Hutchison and McGirr, 1956 ) were of Irish not Romany origin, while the family with phenylketonuria reported by Klein (1946) and mentioned by Carter and Woolf (1961) 
